Background: The major objectives of this study were to evaluate the existing primary health care service provisions in the public and private sector and utilization of the services, and to assess the existing manpower and material resources. Methods: Data were collected through interviews with the primary health care providers. Data were also collected from the records maintained at the polyclinics and the Ministry of Health Statistics. An analysis and discussion of all the available data was conducted to develop a comprehensive primary health care service utilization and resources inventory at the polyclinics. Similar data were collected from the primary care providers in the private sector. Results: In the public sector, there are 8 polyclinics that provide primary health care to the children. All the polyclinics have immunization services and curative acute care. Some of the polyclinics have a range of services, including dental care, eye care, and rehabilitative care services that common to both adults and children. In the private sector, primary health care is delivered through the 76 private office and of the individual physicians and 11 grouped private practices. All of the private offices and group practices have curative acute care for children and some of the offices have immunization services. Over all 87.5% of all the immunizations were done at the polyclinics. Over all 60.1% of acute care visits were to the private sector and 39.9% to the public sector. In the public sector, 59.5% were under 5 years children while 40.5% were 5 years or older. The corresponding figures in the private care settings were 80.9% and 11.9%.
INTRODUCTION
Barbados, one of the English speaking Caribbean countries, has both public and private facilities providing health care to its population. There is a comprehensive publicly funded (tax-funded) and delivered health care, including the primary health care and tertiary health care at the hospital, prescription drugs and some dental care. [1] A range of primary health care services including both the curative care and preventative care are delivered through a chain of tax-funded polyclinics across the country and are free of any charges for all of its citizens at the point of delivery. [2, 3] There is a single tax-funded tertiary care hospital in this country which provided the entire range of free inpatient care including investigations and medications to all its citizens. Barbadians also have a choice of availing private health care services, on payment, available through the individual physicians' private office or group private offices spread over the entire country. [4] An accumulating literature documents the importance of a strong primary care infrastructure within a health services system especially in the context of the changing health care needs of children. [5] [6] [7] [8] Health systems that are better organized around a primary care base achieve better health outcomes and greater population satisfaction at lower costs than health systems more focused on specialty services. [5] In the United States, areas with more primary care physicians have lower rates of hospitalization for conditions that are sensitive to primary care interventions, [6] lower death rates from major causes, [7] and lower infant mortality. [7] A recent report by the Institute of Medicine, USA, reinforces the importance of strong primary care as a critical feature of the health services system. [8] [9] [10] [11] [12] [13] [14] Commitment by the government of Barbados for ensuring equitable distribution and continuous improvement in the quality affordable primary health care to all its citizens in the face of economic constrains is an ongoing policy concern. The relative role of the public and the private health care providers in the primary health care of children in this country has never been explored. In this operational research study, we critically examine the available resources in the public and the private primary health facilities in this country. We describe the utilization of the public and the private facilities by the children of this country including the demographics of the children utilizing the public primary health care facilities as well as the profile of the presenting illnesses. The report highlights the strength and challenges of public funded and the private health care provisions. These information will be necessary for making any policy decisions for further strengthen the public primary pediatric care in this country.
METHODS
The majority of the data for this paper was drawn from the reports of a professional consultancy service commissioned by the Ministry of Health (MOH), Government of Barbados to strengthen the primary health care for the children at its health centers -the polyclinics. As a part of this initiative, a need assessment survey of all the polyclinics across this country was undertaken. The major objectives of this need assessment were to evaluate the existing health care service provisions and its utilization and to assess the existing manpower and material resources at these Polyclinics. Data were also collected from the private sector primary care setting which included private offices of individual or group of doctors. Data from emergency care settings of both the public sector and the private sector were excluded.
All of data pertained to the year 2012. Data collection involved multiple methods and used multiple sources. The lead consultant visited all of the polyclinics and met individually as well as collectively with the medical and the nursing staff at the polyclinics. The Medical Officer of Health and the Senior Public Health Nurse, who are responsible for the overall management of the 8 polyclinics in this country were interviewed using a semi-structured questionnaire. Several open ended questions were used to facilitate open discussions on the various issues in the context of pediatric services at these polyclinics. Interviews covered all aspects of the pediatric primary care delivery and the existing infrastructure for the delivery. A total of 36 physicians and 41 nurses were interviewed in 8 sessions. Data on service utilization was collected form the annual reports form the polyclinics. Doctors engaged in private practice and who provided primary care were identified form the listing of the registered medical practitioners in this country. Data form the private sector primary care providers were collected by telephonic call to the offices.
The data collected from the polyclinics included the data on the available resources such as the number of physicians and nurses attending to children, availability of other support medical team such as nutritionist, physiotherapist, speech therapist, psychologist, and medical social workers. Data were also collected on the available services in term or curative care services, preventative care services, and rehabilitative services. A number of available hours available for these services were also collected. A third category of collected data included service utilizations such as number and demographics of children attending the well-baby and immunization clinic, acute care clinic and any follow-up clinics. Profile of the diagnosis for the children attending the polyclinics was also collected. Similar data were collected from the private office of the general practitioner's (GP's) (doctors with MBBS as their highest medical degree) and the pediatricians who provided primary care to children in the private settings.
An analysis and discussion on all the available data was conducted to develop a comprehensive community health care service utilization and resources inventory, to identify the needs in the priority area for improving and strengthening the primary pediatric care at the polyclinics.
Total available professional manpower hours were calculated using the following formulae: Total available physician hours = P × 5 × 7× 0.85 P = Number of persons available for professional duties (MOH were counted as 0.5 due to the fact that they have administrative duties assigned to them, which takes up nearly half of their working time)
Working days a week = 5 days.
Daily work time of 8 h a day − 1 h breaks for lunch = 7 h.
Effective work time factor = 0.85 (The proportion of working time actually spent at work after subtracting the 0.15 or 15% of the time is lost to vacation 6 weeks a year and sick leave 2 weeks a year for each of the physicians at the polyclinics).
Data were stored in a password protected Microsoft ® access database and were analyzed using Microsoft Excel for generation of tables and graphs. Proportion and 95% confidence interval (CI) were calculated using binomial distribution and results were corrected for continuity. Crude odds ratios and their cornfield 95% CIs were calculated. Associations between categorical variables will be assessed for statistical significance by Chi-square test. A P value of 0.05 will be considered to be statistically significant.
RESULTS
The total population of Barbados is 287,733 with an under 16 year's population of 58,455, according to the 2012 census. In the public sector, there are 8 polyclinics and 2 satellite health centers spread across the length and breadth of this island state that provide primary health care to the children as well as the adults of this country. The polyclinics have a range of services including well child health clinic, antenatal clinic, and the general practice clinics (for both the children and the adults), whereas the satellite centers only have general practice clinics with limited services (for both the children and the adults). In the private sector, primary health care is delivered through the 76 private office (57 GPs and 19 pediatricians) of the individual physicians and 11 (9 GPs and 3 pediatricians) grouped private practices. Table 1 shows the range and the quantity of primary health care services for children that are available in the public sector (at the polyclinics and the satellite centers) and in the private sector in Barbados. All 8 polyclinics have immunization/well children clinic which is the only service entirely dedicated to child health. These clinics are managed by the Public Health Nurses and provide immunizations covered under the expanded immunization program as well routine growth and development assessment for children under 5 years. Each of the polyclinics and the satellite centers have daily GP Clinics, where children of all ages are attended to by GP's. Although, the GP clinics attend to both adults and children, there is a dedicated physician for children. Nutritionist's services are available at all of the 8 polyclinics but 1; however, there is no dedicated nutritionist service for children and the nutritionists attend to both the adults and children when referred to that service. Analysis of their attendance register revealed that 20% of the clients were children. Other services include dental services and eye care services that also serves all ages. Rehabilitative services such as physiotherapy, occupational therapy, and speech therapy are available at two of the polyclinics on three-half days a week at each. Children from other polyclinics are referred to a centralized children's development center. There are no dedicated follow-up clinics for chronic diseases in children except for an asthma clinic at one of the polyclinics. There is no pediatric/specialist service of any kind (except the basic general nutritional, dental, and eye services mentioned above) available at any of the polyclinics. Where a specialist consultation is necessary, patients are referred to the Pediatric Department at Queen Elizabeth Hospital (QEH) for appointment. There is provision for home visits at all of the polyclinics; however, most of these polyclinics are able to provide only 48% (2464 requests in 2011, 1173 visits made) of the There are nutrition clinics in all of the polyclinics except one but they are common to both adults and children. Only close to 20% of their services is utilized by children,
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There is only a few nutritional services in the private sector and they are for both adults and children, desired home visits for newborns. All of the polyclinics have a public pharmacy for dispensing medications prescribed by the physicians at the polyclinics free of any charges. None of the polyclinics have laboratory support for routine investigations. Whenever an investigation is necessary on a patient attending the polyclinics, then sample is collected and sent to the laboratory attached to the publicly funded QEH.
In the private sector, all GP's in addition to the pediatricians provide primary care to the children. In all of the GP's practice, both individual and group practice, both the adult and pediatric services are clubbed together and no separate records are maintained. Analysis of the records showed that on an average 21.2% (range: 11.4-30.7%) of the services were utilized by children. Only 51.9% of GP's provided immunization services while all of them provide acute care services to children and none provided any other services for children. In case of the pediatricians, all of them provided immunization/well child services, acute care services and follow-up services for chronic diseases; however, there were no dedicated time slot for these different services except for a dedicated immunization clinic at 4 of the pediatrics private offices. No other primary care services for children such as nutrition, rehabilitation, eyes, or dental services were available through any of the pediatrician's offices, although the nutritional, eye, and dental services could be obtained in the private offices of dentists and ophthalmologists on referral.
Available physicians and service utilization for the primary health care of children in the public sector and the private sector in Barbados is shown in Table 2 . Of the 322 medical doctors providing direct clinical care in the community in this country, 144 (44.72%) are GPs (with their highest medical degree being MBBS). While in the public sector all of the GP's are assigned to see children from time to time, only 88 of the GP's in the private see children in their practice. The majority (49/55 = 89.1%) of the physicians in the public sector working at the polyclinics are full time (they do not hold any other employment). Many of the physicians (29/106 = 27.4%) especially the pediatricians (9/18 = 50%) in the private sector are part time in that they are also employed in the public sector health care settings (mainly at the QEH) in some capacity. Over all 87.5% (95% CI = 87.0%, 87.9%) of all the immunizations were done at the polyclinics in the public sector. Of the 109,414 estimated acute care visits from children to the primary care settings in Barbados, 60.7% (95% CI = 60.4%, 61.0%) were to the private office of the physicians in the private sector. Only follow-up service available and utilized in the primary care settings were those for asthma at one of the polyclinics in the public sector and amounted to 466 visits for the year 2011.
Profile of the clients visiting the primary care settings of the public sector and the private sector is shown in Table 3 . In the public sector, 21,408 (59.5%; 95% CI = 59.0%, 60.0%) were under 5 years children while 14,562 (40.5%; 95% CI = 40%, 41%) were 5 years or older. The corresponding figures in the private care settings were 53738 (80.9%; 95% CI = 80.6%, 81.2%) and 12697 (19.1%; 95% CI = 18.8%, 19.4%). These differences were statistically significant (P < 0.0001). While 21,333 (59.3%; 95% CI = 58.8%, 59.8%) children in the public sector were repeat visitors for the year, 19,465 (29.3%; 95% CI = 28.9%, 29.6%) of those visiting the private sector were repeat visitors for the year. Once again these differences in the proportion of visits that were repeat visits for that year were statistically significant (P < 0.0001). In the private sector, 31.4% of children attending for care had a health insurance. In all these cases, the health insurance to pay for the care by assigning the benefits to the physician at the time of the care and just paying the 20% of the total cost upfront or they paid the whole cost upfront and then the insurance reimbursed 80% of the approved cost. Similar data were available from the public sector.
The diagnoses profile for the children seen at the primary care setting of the public and the primary sector is shown in Figure 1 . Upper respiratory tract infection was the commonest over all diagnosis (31% among <5 children and 20% in children aged 5 or more) for children visiting the polyclinics. The second commonest (18% in <5 children and 8% in children aged 5 or more) reason for visit to the Polyclinics was for issue of health certificates for healthy children going back to day care centers, preschool and schools. Although the asthma (4.8%) and other allergic disorders such as the atopic dermatitis (4.6%) and allergic rhinitis (2.4%; clubbed in the "others" category) accounted for just 11.8%, 80.2% were revisits for the year and 47.3% had more than 2 visits for the year.
DISCUSSION
The most easterly Island in the Caribbean, Barbados, is a small, densely populated, English speaking country, with an estimated 287,733 people (2012 estimated) inhabiting its 431 km 2 . [15] Its Gross National Income per capita is US$ 25670 (2012) and its total expenditure on health as a percentage of GDP stands at 6.3% (2012). In 2011, Barbados was designated as a developed country by the United Nations Development Program, with a Human Development Index score of 0.793. [16] Very recent estimates place life expectancy at birth as 75 male/81 female years, and the infant mortality rate as 13.3/1000 live births. [15] Under-five mortality sits at 14/1000 live births for both sexes. [15] Barbados has a pluralistic health care system whereby people have a choice to utilize the health services in the public sector free of charges at the point of delivery or in the private sector at a fee that is out of pocket or through a number of the health care insurance schemes available. Less than a fourth of Barbadians have private health insurance coverage. [4] The insurance payment can be assigned to the insurance company at the time of service or paid upfront by the client who later get it reimbursed from their insurance. The public health care system has historically been the largest providers of primary health care in this country. [17] [18] [19] All of the physicians in the public sector have MBBS degree (addressed as GP's in this country), some of these physicians also have additional degree in public health. There is almost a parallel system of primary health care for children being provided by the physician in the private medical sector which includes GP's (physicians with MBBS degree and a further degree in General Practice or Family Medicine), pediatricians (physicians with MBBS degree and a further degree in pediatrics) and the physicians with just the basic MBBS degree who are addressed as GP's as well. [17] [18] [19] The available total number of hours of primary care services (including both the public sector and the primary sector) for children in Barbados stands at 1171 h/ week or 5074.3 h/month [ Table 1 ]. This figure translates into 15,223 consultation visits given a consultation time of 20 min/month. [20, 21] Utilization of health services as most papers define it, visits/1000 children per month. Given the under 16 population of Barbados at 58,455, the available services for primary care for children can accommodate 260.4 visits/1000 children. Japan with a socialized system is the utilization of primary health services is at 167/1000 children, [22] same figure as reported in the US. [23] Based on the published literature the round figure of 185 visits/month/1000 children could be considered as a reasonable "standard" demand. [22, 23] When these figures on primary care utilization by children is applied to Barbados with <16 years population of 58,455, this country has a monthly demand of 10,822 visits from children. Therefore, the available service resources (15,223 consultation visits/month) exceed the projected service demand (10,822 consultation visits/month).
The proportion (144/322 = 44.7%) of all registered physicians who provide primary health care in this country is higher than 32% reported from the North America [24] and the Organization for Economic Cooperation and Development average of 26.9%. [25] This imbalance between the available physicians for primary care and specialty care will have to be address in order to strengthen the primary health care in this country. While none of the physicians in the public sector providing the primary care to the children are pediatrician, only one-sixth of the physicians in the private sector providing primary care to children are pediatrician. Therefore, the majority of the primary health care for children is provided by the GP's. The research on the need and the role of pediatrician in primary health care of children have been inconsistent. [26] [27] [28] [29] [30] [31] [32] suggest that additional specialization by pediatricians translates into a unique practice style that may ultimately result in more efficient or effective care under certain circumstances. [31, 33] However, it is unclear whether the exclusive focus on children, rather than families, causes pediatricians to offer less holistic or comprehensive services than those provided by family practitioners. What is obvious from this audit is that despite the lack of qualified pediatrician's service at the primary care level, the child health indicators such as the infant mortality rate and the under-five mortality rate in this country compares well with those of developed countries in the Americas. [15] The majority of the available primary care services, however, are for the immunization and acute curative care. There is gross deficiency of other preventative services in terms of nutritional services, rehabilitative, and follow-up services for chronic disorders of childhood in both the public and the private sector especially so in the private sector. There is a need to urgently address the imbalance or inequality in the service provisions both in the private sector and the public sector for any strengthening and further improvement in the overall primary health care of children in this country. [34, 35] It is also noteworthy, that while the private sector has nearly twice the amount of available services and service utilization for acute curative care, there is lack of both the preventative and rehabilitative services and utilization in this sector too. Affordability of these services in the private sector may also be factor in its uptake by the persons in the lower socioeconomic strata. These differences in the primary care in the public and the private sector points to the fact that the public sector is critical to the overall availability holistic primary health care to this population as a whole and its affordability of the underprivileged section of the society in this country which forms a significant proportion of the population. This has been observed in other studies too. [36, 37] Therefore, it is even more imperative that the public sector needs to take lead in addressing these discrepancies.
This study shows that, while under-five children accounted for the majority of visits in both the public and private sector, there was a significantly greater proportion of visits from under-five children in the private sector compared to the public sector [ Table 3 ]. This is noteworthy especially since a large proportion of the under-five children visits to the public sector would have been for the immunizations as public sector is the provider for most of the immunization services. A possible explanation for the age distribution could be the higher trust, convenience and the quality of care in the private sector when it comes to the health issues of younger children. Another notable finding from this study was a significantly higher proportion of revisits in a given year in the public sector compared to the private sector. The majority of these revisits both in the public and the private sector were for the asthma and other allergic disorders such as atopic dermatitis and allergic rhinitis. These findings strongly support the need for dedicated follow-up clinics in the public and the private sector. In this regards, having locally developed rational and relevant guidelines and standard procedure manual would ensure uniform standard of care to these children. All these could be achieved at no additional cost of care, as these children are already utilizing the health care services at these polyclinics, and would be economically beneficial in the long-term.
Therefore, it would appear that when it comes to the question of seeing a physician for their illnesses, it seems that the parents choose the health care providers in the private sector which is perceived to provide better facility/ expertise/accessibility and this could explain why less than a third of the total expected number of visits from children take place at the polyclinics. However, it is well established that immunization is one of the most cost effective intervention in health care system. [38] Therefore, form the public health perspective this is advantageous for the government in ensuring high coverage of vaccination in this country without having to bear the burden of entire health care cost. Once again from the public health perspective, this is a pivotal role played by the primary care set in the public sector. Inadvertently, it ensures a healthy private public partnership in the health sector.
The major limitation of this report is the inadequate rigor of the assessment of the resources and the health care utilization parameters. This was mainly due to the lack of availability of comprehensive record and statistics from both the public and the private sector. Although, not a limitation directly linked to the design or methods of this study, lack of published operational research studies in the primary care setting such as the optimum number for physicians, need and number of pediatricians, nursing resources need and optimum number of visits in children for primary care of children in a given population was a major limitation for making useful and meaning full comparison in this report.
CONCLUSIONS
Available resources in terms of physicians and the preventative (immunization) and curative service provisions are more than adequate for the given population in this country. The primary health care service provisions and their utilization in the public and the private settings are complimentary. However, the rehabilitative and other health promotion services such as nutritionist is inadequate in both the public and private sector. The findings from this study support strong need for dedicated follow-up clinics for the common childhood diseases such as asthma and other allergic disorders in this country. Also, these findings demonstrate the complimentary role of the public and the private sector in the primary health care of children in this country.
There is a need for increased rehabilitative, health promotion and support services in both the public and the private sector, and the government should take the lead in strengthening these services in the public sector. The regular periodic audit would help to make its services client friendly, more efficient and economical. Future research is needed for better characterization of clients in the public and the private sector. These will be useful in continuously updating policy and better planning of targeted primary health care provisions in this country.
